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INTRODUCTION.

On March 1, 1954, fallout occurred on some of the Marshall
Islands as a result of a nuclear detonation at the Eniwetok Proving
Ground. At that time 82 people were evacuated from Rongelap and Ailiginae
Atolls end 154 from Utirik Island. In June of 1954, the 15& were returned
to Utirik. Since March 1954 periodic surveys have been made of these
Islands to investigate the degree of contamination.

Soils and biological collections were made on and around the
Marshall Islands by the Applied Fisheries Laboratory (AFL) of the Uni-
versity of Washington on March 26, 1954, December 18, 1954, January 29,
1955, October 21-23, 1955, and July 1956; by the Naval Radiological De-
fense Laboratory (NRIL) on February 1955 and Februasry 1956. Analyses
of the samples were performed by AFL, NRDL and by the Health and Safety
Laboratory (HASL) of the Atomic Energy Commission. Surveys were also
made of residual activity in the Pacific Ocean by Health and Safety
Laborator& of the AEC and Office of Naval Research-in Fbﬁruary-May 1955;
by the Applied Fisheries Laboratory in June and September 1956. In
addition, teams of medical experts from the United States examined and
cared for the Marshallese following their exposure in March 1954, and
returned to reexamine the Rongelapese at about six months, one year,
and two years after exposure.

The purpose of this report is to sbstract the highlights of the
findings from these investigétiqps. In doing so there is the risk of unin-
tentionally quoting the originsl reports out of context. It should

be understood that the original authors are not responsible for any
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such violations and if there be any question it is recommended that
reference be made to the basic documents (See references).

It should be noted that direct comparison of the data between
laboratories is very difficult due to differences in times and places
of collection, and in counting. Further, the samples usually were not
identical but rather of the same type (soil, coconut, water, etc.) and
wide veriances have been noted even when samples came from the same
location. Added difficulties were encountered in trensportation such
as possible cross contamination and loss of water from biological

specimen.
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I. EXTERNAL GAMMA RADIATION

Gamma dose rates were taken periodically on several islands in
the Pacific over a time ranging from about two days to over two years.
The attached map is an estimate of the gamma dose rates at three feet
above the ground at D + 1 (one day after the detonation). A very rough
approximetion of the degree of contamination may be made by dividing
these readings by four to arrive at units of gamma megacuries per
square mile. (The beta to gamma ratio varies with time but at one
day may be near unity, so these values may also be thought of beta
activities.) However, the gamma dose rates do indicate the relative
degrees of contamination on the islends and therefore are useful in this
respect when evaluating the data in subsequent sections of this report.

Graph One shows the decay with time of gamma dose rates on
the Island of Rongelap. Similar decay curves were found on other
islands in the Atoll and in nearby Atolls (Ailinginae and Rongerik).

The decay of activity of mixed fission products is &ssumed to follow
(t:i.me)-l'2 principle. This is intended to apply to disintegrations of
atoms. However, in estimating the redﬁction of gamma dose rates above

a plane with time there must be considered the changing numbers and
energy spectra of gamma photons released per disintegration, and the
effects of weathering. When computing the infinity radiation doses from
fallout that occurs within §$few hours after detonation, integration of
the (1::T_me)-l'2 curve gives a égir approximation since most of this total
dose is accumulated during the early periods when this curve lies near

the theoretical gamma decay curve. However, in extrapolating by (’cime)-l'2
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there may be a significant difference in estimating dose EEEEE a year
or more after detonation and in estimating doses that might occur at
these later periods. 'This is because (time)-l'a is intended to apply
to disintegrations of atoms. waéver, in estimating the reduction of
garma dose rates above a plane with time there must be considered the
changing numbers and energy spectra of gamma photons released per
disintegration, and the effects of weathering.

During the first two weeks after fallout there was no rainfall
and the winds were light. About the eﬁd of the second week a tropical
storm occurred. For these reasons, & stréight line was drawn for the
first two weeks followed by a break in the curve. The readings are
not to be considered precise, due to the nature of such measurements,
but the curves suggest that a much greater reduction in contamination
was produced by the first weathering events than for later ones.

The theoretical curve of Graph One would flatten out with time
due to the dominance of Cesium-137 with its 33 year half-life. The
last survey of Rongelap Island in late July 1956 indicates a range of
gamma dose rates at three feet above the ground of 0.2 - 0.5 milli-
roentgens per hour with an average of 0.4 mr/hr. The continued drop
in actual dose rates versus theoretical might be explained on the basis

of the effects of weathering.
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II. GROSS ACTIVITY
A. Land Plants

Graph Two indicates the gemneral levels of activity of edible
plants (pandasnus, pepays, breadfruit, arrowroot), and coconut meat and
milk at Rongelap Atoll together with their decline of activity with

time .1’2

Tables One and Two show the anmlyses made by NRDL for the

first survey in February 1955? Table Three 1s based on the February
1956 su.rvey.h

Tables Four, Five and Six show the analyses by HASL.s’ 6

The high initial activity of the "edible plants” (Graph Two)
was probably due to surface contamination caused by the direct fallout.
The rise in activity afi_:er a year after the fallout occurred may be due
in part to sampling and counting var;ta.nces but probably results from
the ability of some plants to concentrate Csl37 (.See Section Radiochemical
Analysis), or may represent a condition of increased availability of the
radicactive fallout material to the plants. Initislly the activity
in the coconut milk and meat was less than other edible plants but
the rate of decline of activity has been less than for other edible
land plants probably due to the higher percentage uptake of this

longer-lived Csl37-
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TABLE ONE

Summary of Gross Beta Activity in Miscellaneous Plant Samples

Plant Material

—— —

Average Activity (uc/g x 106) (3)

Il

Island

Likiep Utirik Rongelap

Busch Enisetok Labaredj Kabelle Lukuen Gejen Lomuilal Bikar Eniwetak

Grass

Coconut leaf

Coconut frond stem

Cogonut shell

Coconut husk

Coconut sprout

Sprouted coconut
roots

Scaevola leaf

Scaevola Trunk
Section

Arrowroot stem

Armrowroot leaf

Pumpkin

Limes

Taro

Banana

Vines

20

1.7

2.0
2.0
1.1
4.6

400
1100

1.5

3000

53
28

T2

19
61

35 -

420 2800 5300 1500
1750 1800

17
73
110

140
120

2100
670

140

68,000 5600 180 400
150
110 8.4
100 290 6.7 60
23
490 340

(a) Wert weight

*Collections made about February 1, 1955.

Data reported as of March 1, 1955.




Summary of Gross Beta Acti:rity in Major Plant Foods (NRDL ) *
' W
b ' __;_A!su_sslc_ﬁﬂszsmx 10“ ) or pe/ec x 108)
~Island ' o . . _Coconut
. Arrowroot Breadfruit = Pandapus - Papaya ‘Meat Milk
Likiep Likiep 4.0 K5 B 25 . 3.0
Utirik . Uurik 16 34 2.3 2.6
. Rongelap . Rongelap 15 a 9.8 - 9.6
Rongelap . ¢ Buch 68 80 11
" Rongelap . Eniaetok 80 12 12
"< Rongelap . Labaredj 36 . 13 13
\ Rongelap Kabelle . 40 16 12
E " Rongelap . Lukuen B 18 16
" i Rongelap | Tt Gejenm 130 70 25
Rongelap " Lomuilal 180 19 30
Bikar . Bikar L ,. - 5.9 5.0
Rongerik ‘Eniwetak T T L 1.8 9.4
2V Wer weisht .
, *Collectiona made about February 1, 1955. S
Ihta reported. as of March 1, 1955. - .. - o A
a 4



TABLE THREE

Gross Beta Activity in Plant, WSamples(a) (NRIL)

Gejen Eniwetak Eniaetok Rongelap Sifo Utirik Likiep

Plant Part PLANTS(®)  (c/m/kg x 10°5)
Portulaca Whole Plant 87.4 19.2 3,05 1.26
Stems, Leaves 11.0 4.5 0,32 0.25
Arrowroot Tubers 2.32  0.57  0.69 0.55
Air Root 2.87 0.17 1.05 0.32
pandanus Leaves 2.64 1.02 - 5.26 0.38
Green Keys 1.27 0.37 0.70 0.22
Ripe Keys - - 0.53 0,17
Ripe - - 0.12
Papaya Green - - ) 0.25
Leaves, Trunk - - - 0,09
Moa, 190 o036 1.97 04
. eat . . . .
Ripe Coconut Shell 4.98  0.38 0,72 0.44
Husk 1.83 0.65 1,57 1,31
Whole 3.1 - - -
Milik - 0.29 0.11 0.05
n Meat - . 0.33 0,25 -
Green Cocondt Shell . i 0.80 .
Huk - - 0.48 0.12
She’l, Husk - 0,11 - -
R R R
- e Meat - ] 4 .

Sprouting Coconut Shell i 059 0.41 0.35
Husk - 0.73 1.57 0.88

Leaves - 15.4 0.86

Coconut Frond - 0.94 0.51
Leaves, Frond 1.48 . - -
Fruit - - - -
Banana Bark - -

l.eaves - - -

Leaves, Staiks - -
Taro Tuber, Roots
with Soil - -

0,09
0,06
0,02
0,07

1.66
0.11

0,06
0,07
0.18

0.06
0,19

(a) All counts were corrected for the counting efficiency of SrgO—YQO,

(5) Gross beta activity of plant samples was determined in April 1956 and that of soil and water 1n

-

Mav 1956, -




TABLE FOUR

HASL Analysis
(AFL Surplus)

TEGEILTICH
. - ' Total )\cuugy* : 3r-90 3
vy Area . Collection” ‘ a/o/gran a/a/gran 8 284 on
,.couum, Date Remar:g Aot Het E - 4 Jot .leight 3. 28
" Rongelap . - 10=22-5§ 5 frults - village aree, 3kin s8.2%0.6 28 .3 ou3l.cz - 3.0 022 a2 Iy
Island o and sesds recoved: dried st 95°C . .
Rongelap 10-22-55 Halves froz 3 frults, village 105 1.0 %% 7.0 - 1.2%0.06 g.6l0.39 0.037 51 T
Island area: seeds removed: dried at )
. _ 950
Ronzelap 10-22-55 ¥eelsd froz 5 frults, village 2.0%.5 us 1.8 0.86%0.07 5.56%0.48 €.070 559 s
Island area: dried at 9500
1M o+ Ii2 Faap soeds Rongelap 10-22-55 8 frults, village area: dried a.9%1.0 382 5.2 0.32%0.04 1,75%0.25 . £.169 £5.5° 11
Island at 95% PO
317 - G2 loriada . eatire  Rongslap 1022455 3 frults, village area: drisd 33809 et 7.5 1.12%.08 9.22%007 c.055 71 s
Island at 95°C
i A G771 Lrroaroot corm Aongelar 10-22-55 Feeled tubers, sxzin resoved, 12 513 3.6120.32 £,03C 559 s,
1sland willage area: ashed at 5500C ‘
3.5 NET] quash lecves  Ronzelap | 16-22-55 Village 2roa, plant in blosson z H.o 307813 s.7230.03 TS .27
! . and flow- Islind tut no frult: dried at 95°%
. ors c
; 3225 - a5l Faadenus entirs  Rongela: 10-22-55 iart of 5 fruits from § tress, cheidos 2.57%.07 2,136 e55 X 23
v * Island village area
ALGAR
3, A2 Aanzelar 102255 From elstern in village, species %11160 ABLLO:LZS 9573!9.35 70.0:67.3
Imland undelinod: dried at 9577
1155 A L€ Ronzelap 10=-22-55 From well ir village {taxen from 683t13 2140° 72 6.90%2.24 17.7411.7
Iaiand sides balow water level) species

undefined: dried at 9590




0.

3198
319
3200
X1
320

3203
320
3205
3206
2c7

3266
3203
jao
Jan
312

E3) 08
312
kL

Speciren Ares
Lo, Collected
A 30 Kabelle Is.
431 hb-:;u Ia.
a32 ,‘n-u;x; Ls.
a3 Kabells Is.
AN Kabelle Is.
a3 Labared] Is.
A 36 Labared§ Is.
A7 labered) Is.
A3 labared) Is.
439 labared] Is.
A L0 3ongelap Is.
A4l Rongelap ls.
A 42 Aongelap Ls.
AL Roogelap Is.
¥ 3 Aongelap Is.
Pusrto Rloo
Pusrto Rico

Pusrto Rico

*Pate of counting

Collection

10-21-55
10-21-55
10-21-55
10-21-5%
10-21-5%

10-21-55
10-2+55
10-21+55
10-21-55
10-21~55

10-22-55
10-22-55
10-22-35
10-22-55
10-22-55

Fetemry 1956
Petrumry 1956
Fetruary 1956

f

ONE COCONUT FROM RACH OF FIVE (5) TREES - =~ - -

TABLE FIVE

HASL Analysis

(AFL Surplus)

Outer Huak =
2.0% 3.3
56.6% 2.7
66.3% 2.9
69.6% 3.1
127 5.8

VARIOUS ARAS OF
THE ISLAND .

m teo
38

12 7.6
20 9.2
W Le.2

NORTHERN END OF ISLAND

VILLAGR AREA
3
5
ob,
o

COCCRIUTS

wet
Inner Shell Heat and Milk

15.6%0.7
39.551.6
1.7
0.5 .95
32.0%.5

20.9%0.9
2644
3143
a.25.7
WY

6.3%1.9
4.0%.2
34,6510
9.5%0.5
s.3%0.3

*

54.5%2.3
60.3%2.6
37246
45.551.9
55.2%2.4

59.2%2.8
m f1a
a.3%2.6
a7
%2.0%2.

PRR
s5.2%2.2
%040
33.3%.
203%.0

COMERCIAL COCCNUTS

1.2%.2
8.0%.2

1.9%0.2

February 27, 1956.

Outer Husk

1.2 0.3

0.1%0,31
+

C+09~0.06

9.22%0.05
0.6670.25

1.3 o
4.8 20,30
13 2.6
1.0 20.29
1.5 20,14

3.5 2o
0.39%.10
0asio,20
o.70%.2

0.75%.17

Inner Shell

0,6020,19

0.0720.04
€Q.08%,08
0.03%0.06
0.14%0.08

o.28%0,11
0.89%0.16
0.17%0.07
0.19%.12
o301

0,51%0,13
0.095%0.07
0.2%.09
0.51%,13

0.07%0,10

Heat and M

0,06%0,33
«02)%0.18
0.03%0.14
007014

0.28%0.23

€0.35)%0.32
0.10%0.34
0.10%0.18

o.56%0.2

0.32%0.30

0.22%0.20
€©.01%0,10
0.44t0.21
0.5770.42

0.09%.,23

3 Ce Based on et ‘eizhi
Outer _ius! Llnnor shell isat and .41k

0,038 0.058 Toclc13
0,062 0.019 c.on
0,053 0,078 0.0¢7



HASL #

L

D PLALTS

S30L 5 Saplity: Location  Crranism

521

523

aonpelap

Rongelap

Fongelap
'

Utirik

Likier

Rongelap

Rongelap

Rongelap
Jegen
Eniaetok
Eniwetak
Sifo
Utirix

Likiep

Jocondt

Coconut

Joconut

Coconut

Saconut

Pancanus

Pandanus

Arrowroot
Arrowroot
Arrowroot
Arroviroot
arrowroot
ArTowWroot

Arrowroot

Tissue

Qiter % Innar Sell

ik
Quter Husk
Inner Srell
teat and Mlx
Oiter Husk
Tnner Snell
Meat and Mlk
Entire

Entire

Entire

Entire

Entire
antire
Entire
Entire
Entire
Entire

Entire

ResulLs

TABLE SIX

of Analysss Performed a¢

Ol

Total Activity

C-Date

4=17-5¢6

L4=17-5¢

L=1L-5€

L4=1k=36

4=1hm56

L-lig=56

u-14-6¢
L-1L-56
u=1L=5h
4-1k-5€

u=14-5¢6

51£2.0

10£0.7

4231.5

3041.5

lost
300%,.1
18c23.8

€7%2.1

U4SL %
5r9) bR za . )
4w maxt a/m/raz®  mrams ‘oraw L. . ir g2
0.22 .01 3.1022 e L8
C.11 10,10 19 22,7 2, 30020 2401232 PP -
bRLE
9.1l 20.06 3.13¢13 BEREL) .
C.0L7%3.239 2.33001 IIREARD g "
0.70 20.04 z.2Cel% S
C.031%0.07 3.00215 LIz
0.080%0.043 2.32022 AP
2.7 0.1 2.00%¢ Ll oL. .3
0.0L46%0.02 3.20221 -7t 29 .
s.26 to.11 1€ 3,7 2.00010 1372530 2 23
£0.16* 2.20C12 €72
lost
3.6 0.15 250 5. 3.0012 I 37 1.2 12
1L 20.82. sh *1.¢ 2,00068 12822620 3.7 b
0.20 20,06 17 0.6 7,000€0 153745 3.3 2¢
0.19 =0.03 36 #1.0 3.2C26 2 3,2 1.1 <1
0.22 20.06 17 2.3 2.00003 1IN0 .3 23
£0.13 3.832.1 3.3C070 <8¢ 2

* Weizht as received at HASL
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IT. GROSS ACTIVITY

B. Marine Organisms and Blrds

Graph Three indicates the general level of activity in fish at

2
Rongelap Atoll and the decline of activity with time.

Tables Seven and Eight report the results of NRDL analysis for

3

the February 1955 survey. Tables Nine and Ten are for the February

- 1956 SWVE.Y-lL Tables Eleven and Twelve show the anslyses by H.ASL.S’ 6
The data show a significant higher concentration of gross activity
in the livers of fish and in the crustacean muscles.
Tables Eight (a) and Ten (&) show the gross activity. in birds
3, b

and fowls.

> e
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TABLE SEVEN
(RRDL)*
Y 7
Summary of Beta and Gamma Activity Concentration in Fish and Marine Invertebrates
adinantivity Cancentration £ e /Lot (a)
Radioactivity Concentration ( pc/kg){2)
Large Fish(P) Small Fish (€) Crabe and Clams Snails
- N Na «f A nvfuriony WA «~f A Aeiweiens W  Af A meiaeir Aa of A nefesfans
Locarion AW, Vi nbl.lvu.z W, Ui Avll'll! ", U nuUviLy NV, w1 £ uvu!
‘Specimens & ¥ Specimens &8 Specimens 8 Y  Specimens * 8 ¥
Rongelap Atoll '
North Lagoon 3 0.22 1.2 22 49 1.58 4 154 125 2 19.5 5.6
South j;agoon 3 054 0.33 T 14 0.94 3 049 1.76 -{d) - -
Rongerik Atoll
Eniwetak 2 0.23 0.26 2 .23 .21
Utirik Atoll
Utirik 6 14 .04
Likiep Atoll
Likiep 1 0.02 0,01 . 3 .05 .01 1 0.12 0.35
Bikar Atoll
Bikar 2 0.39 0.19
(3) pc are in terms of Co8¥ equivalent.
() >150g.
(c) <150 g,
(d) No data taken,

*¥Collections made about February 1,
Data reported as of March 1, 1955.

1955.




TABLE EIGHT

-

Distribution of Gross Beta and Gamma Activity in Tissues of Large Fish(a} (*unL *

Radioactivity (pc x 103/Tissue)(b)

Island Fish Wet Weight
. Total Skin Muscle Bone Gills Viscera

®“ & ¥ B Y B Y B ¥ By B ¥

Rongelap Atoll, North
Flat Fish with

Gej 25
jen Orange Spots (©) 597 196 1714 25 24 18 9% 120 310 7 16 26 268
North 2 Pelargic 503 84 500 6 69 9 8 29 271 3 16 317 66
Lagoon  Snappers 391 53 550 4 68 9 94 35 313 3 171 8 60
Average 4917 113 588 12 54 12 89 61 298 4 16 24 131
Percentage of Total Activity 10.6 9.2 106 15.1 54.0 507 3.5 27 2.0 223
i
' Rongelap Atoll, South
Southeast Grouper 1490 112 590 19 16 14 93 41 308 4 33 34 140
L2000 Lutinius 2170 69 513 25 69 19 119 18 111 6 51 1 163
8% Red snapper 1980 106 339 12 36 14 104 59 122 8 27 13 80
Average 1880 96 481 19 40 16 105 39 180 6 317 16 118
Percentage of Total Activity 19.8 8.3 16.7 21.9 40.7 37,6 6.3 17 16.7 24.6
Rongerik Atoll .
) K Parrot 1450 272 339 1 39 48 44 8 106 8 10 207 140
ERiwetzl Muller 20 64 68 8 13 3 15 _1 18 1 3 _45 _19
Average 840 168 204 5 26 26 30 8 62 5 7 126 80
Percentage of Total Activity 3.0 12.7 15,5 14,7 5.2 304 3.2 34 820 39.2
(@) >150g.
(h)  yc are in terms of Co80 equivalent,

(¢} Name unknown,

* ections made about February 1, 1955.

M~ lr\
Data reported as of March 1, 1955.



TABLE 8a

Summary of the Gross Beta and Gamma Activity in Birds and Fowl
Island and No. of Wet Weight Activity(pe x 10%/Tissue )
Specimen Specimens (8) B . Y

Rongelap Atoll

Gejen - Termns 2 183

Gutr 46 115
Tibia 10 10
Carcass 197 290
253 415
Kabelle - Terns 2 184
Gut 13 9
Tibia 23 Npa(P)
Muscle 22 8
Carcass : 242 133
300 148
Larkared;j - Terns 2 146 -
Gut 114 31
Tibia _29 _4
143 41
Rongelap - Rooster 1 1140
Skeleton ‘ 268 6800 82170
Muscle ' 434 260 120
Viscera 64 186 51
Liver 144 29 (]
Heart 15 8 2
Skin 1517 . 18 18
Lung —2 —2
7281 8479
Rongerik Atoll
Eniwe,ax-leLn_s 2 _(c)
Gut 10 9
Tibia 6 NDA
Muscle 33 14
Carcass 126 204
175 an
Bikar Atoll
Bikar - Tems 2 126
Gut ' 9 3
Tibia 6 : 1
Muscle R - 40 14
Carcass _& __1_4_
) 89 32

(a) pc are in terms of Cosvequivalent.
(b) No detectable activity,
(c) No data taken.

3%

Collections made about February 1, 1955.
Data reported as of March 1, 1955.




. TABLE NINE

Distribution of Gross Beta and Gamma Activity in Tissues of Fish (WRDL

e

Wet Radioactivity {d/m/tissue x 10°4) B L
tsland Fish wi Total Skin Head Muscle Bone Gil V.scera
® B8 ¥ B ¥ B ¥ B X L ¥ B ¥ A X

Rongelap Aroll, South
Rongelap Goat 218 8.8 15,5 0.2 2.4 0.45 3.3 1.1 21 1.6 2.7 0.6 2.2 4,9 2.8
Rongelap Grouper 452 5.2 5.7 0.4 0,3 0.8 0.7 0,4 0.5 1.4 2.6 0.3 (_)_1_ 1.9 14
Average 7.0 10,6 0,3 1.3 .63 2,0 0,8 1,3 1.& 2.1 0.5 1 3.4 2.1

Per cent of toual activity 100 100 4.2 12,1 8.8 18,7 11.2 12,1 21,0 25,2 7.0 12,1 47,7 19,6

Rongelap Atoll, North

Gejen Snapper 1154 26,3 870 1.0 11,8 6.6 24,7 5.4 16,8 5.5 15,7 1.7 2.1 6.1 15,9
Kabelle Snapper 135 12,3 18,5 1,0 11,2 4,5 1.9 1.0 0,7 2.4 44 0,5 1.1 2.9 6.3
Kabelle Parrot 1957 24,8 71,3 1.1 8.9 8.0 20,9 2.4 6.6 7.0 23.4 0.8 2.7 5.0 8.8

t Average 21,1 58,9 1.0 10,6 6.5 15,8 2,9 8.0 6.0 14,5 1.0 2.0 4,7 10,3

Per cent of total activity 100 100 48 17,3 30,8 259 13,7 13,1 23,7 23.7 4.8 3.3 22,3 16.9

Ailingnae Atoll
Sifo Snapper 640 3.2 389 0.3 5.9 0.7 9.9 0.6 6.2 0.5 10,6 0.1 2.7 0.9 3.6

Per cent of total activity 100 100 9.7 15,2 22.5 254 19.3 15.9 18.1 27.2 3.2 7.0 29.0 9.4

Rongerik Atoll
Eniwetak Squirrel 387 0.41 2.0 02 .35 .23 .55 04 27 086 .39 .02 .08 .04 0.4

Per cent of total activity 100 100 49 11,3 55 27.2 9,8 13.4 14,6 19.3 4,9 4.0 9.8 18,8

Utirik Atoll :
Utirik Parrot 428 066 087 ¢ 24 0 .08 A5 .22 A3 13 O .04 38 0.2

Per cent of total activity 100 100 0 27.6 0 10.3  22.7 25.3 19,7 15.0 0 4.6 57.5 11.2

Likieg Atoll
Likiep Snapper 4563 1.1 2.2 0 0 0 .02 0.1 o092 0 0 0 0 1 2
! Per cent of total activity 100 100 0 0 0 0.9 9 9 0 0 0 0 91 90




Summary of Beta and Gamma Activity in Fish and Marine Invertebrates NRDL

Fish Crabs Clams Snails
T 7 i Activit
No. of Activity Activity Activity No. of y

No. of o, ol -
samples (4/m/kg x 10°4) Samples (d/m/kg x 1074) Samples (d/m/kg x 1074) Samples (d/m/kg x 1074)

A ¥ B ¥ B X *2R

Island

-y

Rongelap Atoll

North: Gejen 8 24.5 78.8 2 28 81 4 648 513
Kabelle 10 14.9 55.4 1 17.17 43.9
Central: Epiaetok 5 19.3 45.1 1 4.5 14.1 1 4.5 8.8
South: angelap 5 17.7 32 6 25.4 24.5 2 23 56 2 31 31

Rongerik Atoll
Eniwetak 8 2.2 7.8 1 2.8 18.3

Ailingnae Atoll
Sifo 6 4.5 22,17 3 21.9 14.5 1 6.4 . 15.0

Utirik Atoll

Utirik 8 2.1 ‘ 3 006 2.8

o
M
(-2

Likiep Atoll
Likiep 8 2.6 1.3




TABLE 10a

Summary of Gross Beta and Gamma Activity in Birds and Eggs

Average Radioactivity
Island Sample No. of Weight Beta Gamma
Samples ®) (d/m/sample x 10"4)(d/m/kgx 10°4) (d/m/sample x 10-4)(d/m/kg x 10-4)
Rongelap Atoll
Rongelap Tern
Egg shell 1 6 NDA 0 0.62 10.3
Egg, soft tissue 1 33 0.26 1.9 0.11 3.3
Gejen Tern 1 92 0,93 10.1 0.32 3.5
; Viscera 1 101 0.38 3.8 0,025 0.25
i Muscle 1 141 NDA 0 0.019 0.14
Tibia 1 NDA 0 NDA 0
Kabelle Tern 1 145 1.1 1.8 1.7 12
Muscle 1 16.9 0.1 5.9 0.13 1.1
Tibia 1 0.9 0.07 19 027 30
Egg shell 2 5.3 NDA 0 0.13 26
Egg, soft tissue 2 22.8 0.15 8.7 .03 1.3
Aflingnae Atoll
sifo Tem 7 116 0.38 3.3 1.7 14.7
Muscle 1 11,7 0.057 4.9 043 36.7
Viscera 7 0.08 0.14
Tibia 7 0.31 NDA 0 NDA 0
Egg shell 1 6 NDA 0 0.06 10
Egg, soft tissue 1 33 0.26 7.9 0,11 3.2
Rongerik Atoll -
Eniwetak Tern 2 92 1.9 21,0 0.9 9.8
Muscle 2 19.7 0,04 2.3 0,03 1.9
Tibia 2 .23 NDA 0 NDA 0
Viscera 2 0.05 0.09

Counted in April-May 1956



HASL

jio.

16

nw

2167

317%

2145

Specinan Ares Collection
Ho. Organism Tissue Gollsctod Date
5165 Dog-thota bane Kabelie- 10-21-55
Tuna’ labared)
1165 Dog-tooth muscly Kabelle- 10-21-55
Tuns labared
- 155 deg-tooth Liver Kabelle- 10-21~55
Tuna labared)
s & Bonito uuscle labared) 10-21~55
1sland
-2 Bons to boos labared 10=2155
Island
& 122-216 Scatfist zuscle Rongelap 10-22+55
Island
v Z=5 Kabelle- 10~2),22-55
Rongelap

TABLE 11

HASL Analysis
(AFL Surplus)

FIsSH

Rewaris Met oy

Caught half-wey betwesn Kabells n s 85 o5
and labaredj Islands in Rongelap

lagoon. 7Total weight: 44 lha.

Bone includes some connsotive tis-

sus. Bot possible to remove all

tissue.

(23

Dried st 95% o« shared vith U of 2%t 1.0 m

Wi YOO sazmples plased into 5 bags.

Dried at 95% « shared vith U of W. 186 22,5 1483

1 fieh dried at 95%. 56.3% 1,0 260 .8

Baokbene bolled to remove oeat. m s 26 g7
Wet veight given is that after boll-

Part sample of 5 fish: dried at 95°C. 2.3%1.8

2-5 pooled after removing samples sat o 3 f17
r U. of 4, = AFL = Sautle A 2 and

3 off Kabelle Island, 10-21-55: and

4 A 5 off Rongelap Island, 10-

~ 20 gms wet veight in pocled

f vhich ~ 80% is from samples

>
~
»o0
w o ow

*Date of counting February 27, 1956.

/e Sr-90,
dot by

ca7 Lo.07 .8 20,20
¢.01)¥0.00 (-C.08)%c.18
0.20¢%0.41 c.e3 1.3
0.015%0,11 0,089%0,53
€0.28)20,90 €€.33)21.9%
0.082%0.12 0.35 20,51
0.19 20,59 2.97 3.7

.07

C.Co48

C.043



TABLE 12

. . S . *
Results of analrses Performed at HASL

C-Date  Total Activity 5190 celd7 la

HASL g LADL F Saxriing Locetim  Crzanism Tissue Total Activisy d/m/gram” d/i/eram® d /m/gram® grams/gramn’ S. U. 3 5p7°
3336 151¢ Rongelar Surgeca ntire L- 9-c€ 2% &L £0.1C

3327 1512 tongelayr Dansel Entire a= 9=56 37T £.0

3358 131 rabelle Butterfly Entire L= 9-56 lost lost

51 1242 Kavelle bamsel Entire L- 9-56 125 3.0 2.8 %0.55 7.021 41 3.2 2.3
235y 1622 Jegen Surzeon Entire - 9-5€ 275 3,9

1¥F 1355 Sifo 2utterfiy Entire L~ 9-3€ §5% 3.7 £0.81 2.024L £15

3374 pETIN Lriwetax Damzel Intire Le 9-BE 23 £,2 $2.15 1,023 £ 2.1

3376 1359 ;J Eriwetax Surzecrn intire = 337 3LE 6.9 7.033

1373 1426 ' Likier Butzerfly Entire <=, §-5¢ 51% 6.2 2.023

I IS Ligier Lamsel Eatire u- 956 11 €.5 2.37%0.22 ‘ 3.037 b.5% 2.8 LN
1333 1592 Utiriz Surzeon Entire = G-5€ 22% 5. ) 2.015

233Y 127 Ctiric Lzrmsel intire - 3T W1l 2.239

31335 1577 Utirix Lamsel tntire u= 5-56 22t 6.7 ‘ 2.038

3337 1572 Uiirik Surgeon Entire L= 9-5% 18 4.0 3.022

I3 152z Ror.gelay Coral © o L-10-8€ 35217

3137 1635 Jejen Jcral 4-10-5€ 310222 £0.62 2.3 £9.91

133 153, Eniaetoic oral T 4=10-56 205220 2.1 20.l2 9.35 4.1 0.55 1.5
2i2 1€17 Likier Sorel 2=13=5€ £13 $0.45 9.30 R <0.68

3153 1£01 Uririk Joral A-10-36 €18 £0.27 2.26 £0.47

315, 1333 Utirig Joral u-10-56 21815 0.48%0.14 Se2l 2.91%¢.27 2.3
By 142, Jejen Spider Snail Entire u-23-5€ T 520%10 k.4 %0.39 13 *0.48 2.018 1160 * 9.8 3.8%
1327 1637 Jejen Srider Snail Zntire L-23-58 2180229 1.3 20.3% L.0%0.L8 3.0072 52 faa 2.0€1
2123 PR Jegen Scarrisn Snail  Entire —23-56 223105290 1.1 0.Lh 1.4%1.5 2.008% 57 2l 3.0046
2135 6as e ler Sgurmisn Jrail  Intire u=23=56 28702120 1.5 *0.58 7.1%1.1 2.0125 55 21 2215

+ Weight as received at HASL

*Date of counting February 27, 1956.
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II. GROSS ACTIVITY

C. Soils

Graph Three shows the general levels of activity in the soils

of Kabelle and Labarejd Islands of Rongelap Atolls, as reported by

2
AFL.

Tables 13, 13a and 14 report the activity in different soils at
different depths for the February 1955 survey,3 Table 15 for the
February 1956 survey.

Tables 16 and 17 show the analyses by HASL.

The data clearly indicates the major portion of the activity is
to be found in the top three inches of the soil. As suggested in Sec-

14 1hk 106 106
tion IIT, Ce - Pr and Ru ~ Rh make up much of the fixed

contamination in the soils at periods of one- year and more after the

fallout occurred.

e
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TABLE 13

(NRDL )*
Beta Activity in Core Samples of Soil
—
Beta Activity (B7/min/g)
No. of
Island Cores 1-in. Increment of Soil Coring
1st 2nd 3rd 4th 5th 6th Tth 8th 9th
Likiep 1 140 40 40 NDA®) NDA )
Utirik 3 1,250 480 240 130 100 160 60 25
Rongelap 4 6,600 2,100 570 420 230 160 200 150 50
Busch 1 10,800 17,100 17,200 6,400 6,800
Eniaetok 1 57,000 24,000 4,300 18,000 26,000 12,000 11,000
Labaredj 1 42,000 33,000 29,000 23,000 19,000
Kabelle 3 43,000 30,000 10,000 3,600 2,000 2,300 180
Lomuilal 3 53,000 48,000 26,000 20,000 14,000 1.000
Gejen 1 37,000 37,000 8,000 4,000 4,400 3,400
Lukuen 2 35,000 40,000 13,000 10,500 10,000 10,000 4,700
Bikar 3 4,000 140 250 170 120 100 217
tniwetak 2 16,000 7,500 3,000 2,000 1,800 1,100 160 100
(a) No detectable activity
*'oliccetions made about rebruary 1, 1955.

Jliccy
Tata reported as of March 1, 1y55.



Summary of Beta Activity in Gross Samples of Soil

TAEBLE 13a

Beta Activity (B*/min/g)

Number
Island of Samples Depth of Soil
0to1lin. 1tobin.

Likiep 1 90

Utirik 4 960 550
Rongelap 5 8,900 800
Eniaetok 2 48,000 640
Labaredj 3 85,000 1,300
Kabelle 6 96,000 3,100
Gejen 1 348,000 12,400
Bikar 1 8,400 90
Eniwetak 1 12,000 240

¥Collections made about February 1, 1955.

Data reported as of March 1, 1955.

(NRDL )*




TARLE 14

Beta Activity in Soil Samples Taken From Exposed Soil Profiles (NFPL)*

Beta Activity (§7/min/g)

l::‘;‘ ’ Bland

Rongelap Labared] Kabelle Kabelle Kabelle

0tol 12,400 130,000 72,000 93,000 97,000

3 - 1,500 " sm0 6,800 2,900 440

6 110 950 1,700 400 130

9 140 770 130 2,300 - 240

12 NDA () 160 40 580 140

18 10 120 TS 70 90

) 24 ' ‘ 40 100 10 NDA
o 30 | ' NDA
36 o ' | 60
40 | | ' 40

1

(a) No detectable activity

- #Collections made about February 1, 1955.
e .. Data reported as of March 1, 1955,

i




Source

Cistern
Well

Ocean
Lagoon

Depth (in. )

0-1 3470 34.8
12 - -
18 0.80 -
24 - NDA
33 .33 -

438 - NDA
H5-56 - -

@) All counts were corrected for the counting efficiency of s:9° Y9°

(b) Gross beta activity of plant samples was determined m Apnl 1956 and that of
soil and water in May 1956, T et

(¢) NDA indicates no detectable activity, o

hant
PRI

-
F o Ranon

'




N4

3185

3186 -

37

3pac.

0.

e

Collecticn
Jate
10-21-5% ? .
K
10-2155
10-21-55

10-21-55

10-21-55

10-21=55 -

10-21-55
10-21-55
20-21-55
10e23m55
16-22-55

10-22-55

*Date of counting

Area
Collacted
pal ol

abslle
Isian

Kabelle
Island

Kabelle
Island

Eabslle
Island

labared§
Island

Labareds
Island

labared)
Island

Labaredj

" Islamd

Rongelap
Isiand

Jongslzp
Island

Rongelap
Islznd

Rongelap
Island

Desoripticn

Ooen arsa = 20C yards from lagoon
nsar mid - fsland

Open area - 200 yards from lagoon
near mid - island

© Grass ares ~ 20 feot from A 1 and
A2

Grass srea - 20 foot fron A 1 and
A2

Opet area ~ 100 yards from lagoon
(high tide ork in S4 part of
islend)

Opent ares = 100 yards from lagooa
{high tide mark in SV part of
1slard)

Uuehra tren 15 feot froo A 5 and
A

Todr » tree 15 foet from A 5 and
A

Graas nesr well (10 feet ¥ of vell)

Gras~ nosr well (10 feot ¥ of well)

Fzpaya cluster (near school house)

rocxy soll

Papays cluster (near school house)

rociiy soll

TABIE 16

HASL Analysis *
SOIL

(AFL Surplus.)

Beciman MI~5 Reading

Depth  Syfsce I belgy

0-3 3.5/12
3.6 3.5/12
0-3 ”8
3-8 s
0-3 . 28
3 -6 /8

0.6/7.0 03/1.0

0.6/7.0 . . 0.3/1.0

~o.a/:a.t) } aoyos”
3 -6 0.3/0.9 a0y0.3
0-3" 0.3/1.0 0.1/0.5
360 0.3/1.0 0.1/0.5

February 27, 1956.

Total Activity Sp50 X . !
n/gran 4/a/graa _Bazed om .
6 below .- et x dak 2y deeat L
0.2 /0.9  1soo0t22s  36300%244 506 3.7 s Ba 2 w2 Iy
0.2 /0.9 a7t 90
. 0a2 /o . L
' 0.2 /0.8

o-m/b.s

0.08/0.2

0,05/0,2 206t 5
0.1/ st e oty 22 5 o7 Ty
0.1 /0u2 1040 75 uchi0 32.3%1.0 06814 2



Sezxling Loca

C-Uate

Total activity

Results of Analyses Performed at HASLN § Lo

Total activity

[¥})
~Ny

-

”m

of counting

4=21-5€
4m21-56
4=14-5€

+=21-56
L-21-36

Y=21-56

b-lu-56

4=21-56

h-1-56

4=21a56

s=Lu=5€

u=2i=56

+~1i=56

February 27, 1950.

' .2%.n

1600 2.4

90 csl3? ca - . |
-3 90 -
d/v/zram* d/m/gran® grars /gran® S. U. 1 Sr g a7
$0.42 3.318 - £0.60 .o R
1.680.42 0.286  2,6%.67 I
20 t0.8

29 .2

£0.47

1.0t0.18 -

3.4%0.72

L9 1.3 79 0,21

£0.55 S35 . g0
28 1.0 2.383  © 36 %13 h.S

* jieight as received at HASL.
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II. GROSS ACTIVITY

D. Water

Table Eighteen suggests a relatively high ratio of activity
associated with the filtrate which is perhaps not unexpected since

the fellout material consisted principally of calcium oxide and cal-

! cium carbonate.

; N 2 2
! Tables Fifteen , Eighteen and Nineteen show the gross activity

6
found in water sources. Table Twenty the anslyses by HASL.

OFFICIAL USE ONLY




TABLE 18

Radiocactivity of Water Samples,
July 1954-0October 1955 (AFL)

Values expressed in d/m/liter ¥0.95 counting error

Lagoon Water Island Water

Date and Unfiltered Filtered

Island Untreated Treated Piltrate Residue
Rongelap Atoll

76/

Kabelle 3800%3200

12/18/54

Roééelaﬁ , 3000t 190% 1800t180#

1/26-30/55

Bégaetok 17oootzaoof#

Kabelle 3300%2700 48000%3200**

Labared) 6800%3000 25000t2200%#

Lomuilal 56003000 .

Rongelap 5600%3000 4200%1800

10/21-22/55

xaéglle / 3500%1600 yi10t150

LabaredJ 600%1500 450%160

Rongelap 1900%1600 60%120 540%120 310t190 75t 7#

5300%140 4300%200 1200%34%
1300+ 86 850+140 7551 O%Ne

Ailénaéﬁgg Atoll

1 .

Enibuk 1600¥1400 8o*130 1400t 91 820tse#

820t140

rfrom cistern near schoolhouse; # from vg}l back of schoolhouse; ** ground water;
## standing water from can, drum, ete.; from cistern with collapsed roof.
Date of analysis: November 18-20, 1955.°




TABLE 19

‘ o (NRDL ) *
Summary of Gross Beta Activity in Water
Beta Activity (8°/min/liter)
Sources of Water
Ocean Cistern
Lagoon  Ocean Exposed Soil
Island Side side Top Bottom  Well  Barrel Tree Bole Profile
Likiep NDA(®)  NDA 12 NDA
Utirik 50 NDA 290 1,350 28
Rongelap 80 330 8,300 18,000 430 44,000
Busch 36 NDA 14,000
Eniaetok 460 260 23,000
Labaredj 1,700 56 8,100
Kabelle 2,300 60 15,000
Lomuilal 380 170
Bikar 31 28
Eniwetak 100 170

(a) No detectable activity

*Collections made about February 1, 1955,

e~
R

Data reported as of March 1, 1955.




3L57
3L80
3526
3527
3528
3520

3547

3458
3L59
378
387
3505
3525
3546
. 3460
361
79
496
3510
352,
3545

L# Sampling Location

1002

1008
1027
102k
1029
1031

Rongelap

Eniaetok

Rongelap
Ge jen
Eniasetok
Eniwetak
Sifo
Utirik

Likiep

Rongelap
Gejen
Eniaetok
Eniwetak
Sifo
Utirik
Likiep

# Sarple directly plated

Type

dell or Cistérn
Lens
ﬁell
Well
Cistern
Hell
Jell

Lagoon
Lagoon
lagoon
Lagoon
Lagoon
Lagoon
Lagoon

Ocean
Ocean
Ocean
Ocean
Ocean
Ocean
Ocean

BARIE 20

Results of Analvses Performed at HASL *

C-Date

Total Activity

d/m/L

Total Activity

© 5-8-56
5-8-56
5-8-56
5-8-56
S.8-c6
5-8-56
5-8-56
5.11-56
5-11-56
5-11-56
5-11-56
5-11-56
5-11-56
5-11-56

5-11-56
5-11-56
S-11-56
5-11-56

5-11-56

5~11-56
5-11-56

*Date of counting Februar 27, 19%6.

*

2500%32

371215
215

18216

i
1530%32
560223
€20
119
43%20
28220
£20

26
21
- €20
£19
420
$19
£20

Ls18
€18
€23
25219
319
w21
Lsa9

Sr90

d/3/1

590%21

# Semple scavenged with Fe(G)g

03137
d/m/t

£ 5190

g cs¥7

310t20
130412
LU 5.2
35416
L9n18
Py M
34213

352 5.0

22216
32¢ 5.
2L%10

%

e 2,2

Lt 2,2
L3t 3.0

© e B
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ITI. RADTOCHEMICAL ANALYSIS

Tables Twenty-one and Twenty-two show the rediochemical analysis
made by AFL for the 1954-1955 surveys? and Tables Twenty-three, Twenty-
four and Twenty-five for the July 1956 survey.7 In two pools of 19 and
15 feet fish muscle samples collected in late July 1956 and analyzed
by AFL, no radiostrontium was found.

Tables Twenty-six and Twenty-seven show the radiochemical analysis
made by NRDL for the February 1955 survey,3 and Tables Twenty-elight and
Twenty-nine, Thirty, Thirty-one, and Thirty-two for the February 1956
survey.

Tebles Four, Five, Six, Eleven, Twelve, Sixteen, Seventeen,
Twenty, Thirty-three, Thirty-four, Thirty-five and Thirty-six show
anelyses by HASL.

1
31 accounted for an appreciable portion of activity found

Cs
in most of the plant life. However, in terms of a potential biological
hazard the strontium-90 activity is of most interest.

At one year post detonation NRIL reports: "---In muscle and
viscera samples of the animals from Rongelap, Utirik, and Rongerik,
Sr89 contributes approximately 0.5 percent of the totel beta activity.
Sr9ois present in an approximately 1:1 ratio with Sr89. Since the

Hunter and Ballou calculations indicate that Sr89 and Sr9o

each contri-
bute about 2 percent of the total beta activity at one year after

T
fission, there does not appear to be any fractionation of radio-strontium

‘into the soft tissues. As expected, most of the internally deposited

radiocactivity was found in the skeleton.

OFFICIAL USE ONLY
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1
"Tissues of a few marine specimen were analyzed for Cs 37 (37-yeer
half-life) since this nuclide was present in high concentrations in
water and coconut milk from this area. The tissues of the rooster. and

1
of the coconut crab contain significant amounts of Cs 37. A very high

13
fraction of Cs 51 activity was noted in the muscle of the rooster (4o

percent of the total beta). *  Further radioanalysis of marine specimen

indicated that the rare earth group constituted a few percent of the

, 10 106 '
total beta activity. Ru 6-Rh and Zr95-Nb95 contributed the largest

percentage of the total beta activity.”

The AFL reports:

" weaThe Sr9 values for food plants, except coconuts,
collected in October 1955 mpproximate the theoretical porpor-
tion of mixed fission products activit t 1.7 years, 4 per-
cent. Coconuts contained 0.1 percent Sr90 with appropriate
correction for time of collection.=--

"ew-In contrast to the strictly marine forms, tBS coconut
crab, which feeds principslly on land plants, had Sr”" levels
of 3 percent in the muscle and 12 percent in the hepato-pancreas
or liver, where calcium salts are stored.. The radioilsotopes in
salts %eachsg from the cerapace were found to consist entirely
of Sr9 iR ST T

"---Radionuclides of Sr, Cs, Ce and their daughters did not
account for the total activity in most (fish) samples analyzed.
Complete fission product analyses of samples collected at
Eniwetok and Bikini Atolls indicate that non~fission-product
radionuclides may account g r more than half of the total
activity in some fish. Zn~” contributes one-fourth or more of
the total activity in shark muscle as determined by radiochemical
analysis and confirmed by following the decay.”

(Zn65 is not a fission product.)

The two year survey by NRDL continues to indicate the high

* See Section IV

OFFICIAL USE ONLY




OFFICIAL USE ONLY

percentage of Zn65 in fish. Unlike localization in the liver of maumals,
Zn65 was found distributed fairly uniformly smong the tissues. The
Co60 found in clams sccounted for the mejor portion of the activity.
(The ability of clams to concentrate 0060 selectively was verified by
laboratory experiments.)

The percentage of calcium in”"r.\hig 7s‘o"ils thgt_ is available to the
plants is not known. The Sunshine Units reported are on the basis
that all of the calcium is available. This provides a base line until

better knowledge is gained but it is recognized that the correct yalue

for Sunshine Units probably are one to» tw_g arders of ‘magnitude higher. C
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TABLE 21

Radiostrontium, Radliocesium and Radiocerium-
Pragseodymium in Bioclogical Samples,
Decémber 1954-January 1955 (A¥L)

Percentage of Total Activity
89 90 cB13’( Celuun_um

Island Organism Sr Sr
Rongelap Atoll .
Gejen #31 coconut milk 0.1 <0.1 8. 0.0
Kabelle #37 Caulerpa 3 - - 0.0 T1.
. #30 coconut milk - -  T2. 0.0
38 Balimeda - - 0.0 28.
33 coconut crab 4 -
muscle 0.86 4.8 67. 1.0
#1 mullet muscle = 0.0 0.0 0.0 1.5
Labaredj #29 coconut milk (0.5 <0.5 T6. 0.0
#42 tern bone 0.0 0.0 0.0 28.
#43 tern bone 0.0 0.0 0.0 26.
Mellu #40 dogtooth tuna , ' .
muscle | 0.0 0.0 4.8 0.6
Rongelap #27 coconut meat 0.0 0.0 26. ©£0.4
#8 coconut milk 0.0 0.0 178. <0.2
32 pandanus fruit <0.1 1.3 110. 0.7
34 papaya meat <0.1 2.5 68. 3.7
#33 squash meat ~40.1 ..:1.5 5. . 10
Dates of analysis June-July 1955 8Sept. July

1955 1955




TABLE 22

} |
81'9C in Biological and Lagoon Bottom Samples
from Rongelap Atoll, October 1955 (arL)

Srgo

Total Perceét
Activity of Total

Island Sample d/m/g* Activity
Rongelap coconut meat 110 0
pandanus fruit ’ 180 2.1
- morinda " 47 4.6
Labaredj arrowroot corm 4O 3.2 .
Kabelle coconut crab muscle - . 440 2.9
" "liver" 1,200 12.
" " salts of carapace 50.
" " cuticle " " 29.
Labared}) giant c¢lam mantle and muscle 1,700 0o
. " kidney 5,200 o]
Labared) bonito muscle 150 0
" liver 1,700 0
"  bone 390 0.6
Kabelle grouper muscle 31 ¢
"  1liver 5,500 0
goatfish muscle 42 o]
Labared] tern muscle 61 0
Kabelle lagoon bottom, depth top inch 40,000 0.73
of water 6', fraction ) Tth inch 25, 0.71

containing particles
<0.074 mm diameter.

#* Wet weight basis except lagoon bottom which 1s on a dry
weight basis.




TABLE 23

Radiostrontium in Plants Collected at Rongelap Atoll July 23-24, 1956
Counted September 4, 1956 (AFL)

Total
A activity sr2° Calcium "Sunshirlxve 89 _ 90

Plant Tissue Island d/m/g wet d/m/g wet g/g vet units Sr”“:Sr
Breadfruit  Pulp Rongelap  42.0 0.82%0.03  0.000628 591270 1.77% 0.10
Morinda Pulp & Seed " 80.4 3.1%.a 0.00136 694%0 3.68%0.22
Pandanus . , Seed ! 79.7 2.2%.6 0.00450 ISOtuh 0.76%0.06
Arrowroot*y Pulp & Skin " 108' 2.5t0.6 0.00333 294t39 1.48t0.05
Coconut Milk : 262 0

" Meat ) 64 .6 0

" Milk Kabelle 36,9 0

" Meat ! 148 0

Note: Speclmen numbers will be forwarded later.



TARLE 2k

Radiostrontium in Land Hermit Crabs (Cenobita sp.)

Collected at Rongelap Atoll July 23-24, 1956

Radloactivity as of Counting Date, September 10, 1956

(AFL)

Total 90

Specimen Aactivity Sr Calcium  "Sunshine 89 _ 90

Tissue Island d/m/g wet d/m/g wet g/o wet units” Sr “:Sr
' Liver Kabelle 243 yoto 0.00304  6250%231 1.6%.3
Muscle ) 434 6222 0.00320 8890{3110 0.0
Skeleton ; 5410 2400tg 0.206 5310719 0.241t0 .02
Liver Kabelle 633 urtyy 0.00718 3110%9u6  3.6%1 .6
Muscle " 273 2lte .0,00223 u9105117o 2.4%0 .75
Skeleton " %100 131013 0.202 29607 0.58%0.16
Muscle  Kabelle iy 90%6 0.00919 5120382  0.71%0.05
Skeleton ' 5600 2130%130  0.189 huho*isg 0.32%0.0L
52 Skeleton Rongelap 3900 1310%5 0.177 3360%14 0.48% .14



TABLE 25

Radiocactivity in the Top T™wo Inches of Soll
Collected at Rongelap Atoll July 23-24, 1956

Counted September 26, 1956 (aFL)

x . Total 90
e Specimen A activity sr” (Wet)  Calcium "Sunshine 89 _ 90
st Number . * Island d/m/g wet d/m/g g/g dry units" Sr “:Sr
426 5562 Rongelap 7750 230t12 0.437 36420 0.30%0.02
e 5543 Kabelle 58700 1738%34 0.423 2511ty 0.10%0.01

*




TABIE 26

Radiochemical Composition of Residual Contamination (MRDL)*

Percentage of Total Activity Observed (3)

Material Radionuclides

589 s Rare Earhs  z P g 1060 107

Arrowroot 1.3 5.9 3.0 0.5 7.8 80

- Breadfruit NDA(C) 6.3 50 19 NDA 24
Coconut Frond 1.2 5.0 80 ' 4.2 6.7 1.6
Coconut Meat NDA NDA 1.2 NDA NDA 95
Coconut Milk NDA  NDA 0.9  NDA NDA 96
Grass 1.3 4.8 T4 6.4 4.8 8.4
Pandanus .0.56 2.4 1.2 0.2 0.6 95
Papaya 1.6 7.3 31 31 12 11
Coral 3.2 14 67 10 4.5 1.1

~ Soil 0.8 2.2 3 0.1 23.3 1.1
Lagoon Bottom 1.1 5.0 82 0.2 13 NDA
Cistern Water 2.9 8.6 41 24 20 13
Ground Water 0.8 2.5 49 20 16 9.2
Lagoon Water 0.9 4.0 76 9.7 7.0 0.8

(a) Values as of 15 July 1955 (16 mos after the nuclear detonation).
(b) Nb95 and Rh106 may be calculated from the reported parent values,
(c) No detectable activity,

*Collections made about February. 1, 1955,



TABIE 27 :
: (NRDL )*
Radiochemical Analysis of Fish and Chicken _
S = ]
Weight Total Beta Percentage of Total Beta Activity
Island Fish Tissue Actlvity Rare
(® (d/m x 10-3) 81'89 Sr9° Earths 0137 ltlllos~l!ltlo6 Zr”
Rongelag Atoll
Rongela Pelargic Viscera 82 1.2 1.0 3.2 0.07
L 50 ) P s 8 ‘ 503 Gill 3 0.4 0.3 3.2
g ppe Muscle 20 0.2 0.2 ()
Muscie 40 0.6 0.5 5.6 .
lat Fish 597 '
Flat Fis Viscera 585 0.1 0.1 18 14.2 61
Muscle 118 0.2 0.2 1.3
. b 100 : * °
Gejen Coconut Cra 8 Viscera 225 0.7 0.8 18 21
Spider Snail 26 Total Body 1204 0.1 0.1 7.8
Spider Snail 11 Total Body 432 0.1 noAa® 19 53 65
Red Eye Crab 30 Total Body 29 1.1 0.8 1.6 1.0
Labared;j Killer Clam 230 Total Body 60 0.2 0.2 2.5
Muscle 11 - - 2 40
Viscera 23 0.6 0.5 14
Rongelap ROOSTER 1140 Liver - 7 2.0 1.6 4
Skin 12 1.3 1.0 51
Tibia 101 0.2 0.2 1.4 1.0
Utirik Aroll
N Eel 24 Total Body 1 1.1 0.9 11
L Burterfly Fish &y Totwal Body 1 - - -
ﬁ’_"ﬂc_r,i.k Atoil
Fuwetak Mullet 230 M.l““e 7 0.8 . 8.2
e . . Visera oo 07 0.2 39 0.04
(4; Nodata raken,
(M Nodete table aonoe

collections made atout Pebruary 1, 1955,
tata reported as ot April 1, 115,



TABLE 28

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

Wet Beta Acuvity

Gamma Actvity Nuclide Activity Per Cent of
Sample s . Ca , .
No ample Tissue Wi, (mg) (d/m/sample d/m/sample Nuclide d/m/ample Total Sunshine Units
® & x 1074) x 10°4) x 1074) Activity
1509 Killer Clamm  Soft Tissue 1800 743 20 33 R.E. NDA 0
sr90 2.4 + 0,69 0,12 146 + 42
Co60 2090 63.4
1513 K}ller Clam  Soft Tissue 88% 1565 31 83 .R.E. i 2.5
y s90 83,8+ 0.9 2.1 2436+ 31
' Co60 7370 89
15204 Langousta Soft Tissue 79 330 1.3 2.1 R.E. 26 20
Crab 5190 NDA 0 0
1520C Red Eye Soft Tissue 57 2343 0.75 3.8 R.E, 317 49
Crab s90 0,13+ 0,07 0.2 3+1
15200  Red Spotted  Soft Tissue 73 2900 0.75 0.43 R.E. 15 20
Crab 590 1.28 + 0,18 1.7 20 + 3
15208 Coconut Soft Tissue 114 3.5 3.1 Cs137 26 7.4
Crab R.E. 0.58 16.5
Kabelle Island
1538 Snapper Muscle 281 85 0.95 0,69 R.E, 4.1 4.2
Fish 590 NDA 0 0
Zn®5 58 84.2
Skin 89 987 1 4.1 R.E. 2.4 2.4
sr90 0.53 + 0.76 0.5 24434
zn®% 380 92,7

(Continued)




TABIE 28 (Continued)

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

Sample Wet Ca Beta Activity Gamma Activity Nuclide Activity  Per Cent of Sunshi
No Sample Tissue Wt, (mg) (d/m/sample (d/m/sample  Nuclide (d/m/sample Total ‘;ln.[ ;r:s
) ® - x 1074) b3 10‘4) x 10'4) Activity s
Gill 28 403 1.1 2.1 R.E. NDA 0
zn65 210 100
1630 Grouper Whole 169 2190 1.8 7.9 R.E. 13.3 T4
Fish 5190 1.7 + 0.92 0.1 35 + 18
znB5 6230 80
i
1629  { Sand Crab Soft Tissue 46 1090 1.3 2.3 R.E. 0.8 0.6
50 4.72 + 0.59 2.0 196 + 25
1637 Spider Soft Tissue 90 1713 18,7 18 Rul06 360 19.2
Snail R.E. 1210 65 336 + 30
sr90 5.28 + 0,47 0.3
1638 Spider Soft Tissue 56 175 102 68 R.E. 11900 116
Snail sr90 1,95 + 0.60 0.02 502 +331

(a) Sunshine Unit = 0,001 pc 5190 /kg Ca.

(b) R.E. = Rare Earth Group,
(c) NDA = No Detectable Activity.

February 1956



TABLE 29

Radiochemical Analysis of Biological Specimens from Rongelap Atoll (NRDL)

Sample Wet G Bera Activity Gamma Activity Nuclide Activity Per Cent of
No Sample Tissue  Wt, .”': ) {d/m sample) (d/m/sample  Nuclide (d/m/;ample Total Sunshine Units{a
) @ T8 x 10°4) x 1074 x 107%) Activity
Rongelap [sland
1502C  Goat Fish Bone 29 860 1.5 217 R.E.®)  NDA(O) 0
sr90 11+ 1.7 7.3 587 + 90
Znb5 240 89
4
i{ Viscera 10 37.5 4.9 2,8 R.E. 6.68 0,14
' sr90 NDA 0 0
znb3 950 89.3
Skin 28 337 0.2 2.4 R.E. 2.5 12.5
590 0.34 + 0,26 1.7 45+ 34
zn85 930 95.8
Muscle 87 111 1.1 2.1 R.E. NDA 0
5190 0.46 + 0,76 0.4 189 + 313
Znb5 190 90,6
(Continued)

(a) Sunshine Unit = 0,001 pe Sr90/kg Ca,

(b) R.E. = Rare Earth Group

(c) NDA = No Detectable Activity




TABLE 29 (continued)

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

sample wer Beta Activity Gamma Activity Nuclide Activity ~ Per Centof .
No Sample Tissue Wi (mg) (d/m/sample (d/m/sample Nuclide  (d/m/sample Total [l;;lf[s(r:;
y @) x 1074) x 10-4) x 10-4y Activity '
Viscera 258 11450 5 8.8 R.E. NDA 0
sr90 2.5 + 1.38 0.3 1045
‘ zn65 g9 93
737 ‘Helmer Soft Tissue 271 224 4.8 11.9 R. E. 59 12.3
Snail sr90 1.36 + 0.34 0.3 276 + 69
znb5 1090 91.6
Gejen Island
1621 Snapper  Head 219 3250 6.6 24.7 R.E. - NDA 0
Fish s 165424 0.2 23 + 33
Skin 73 1315 1.0 11.8 R.E. NDA 0
: sr30 0.68 + 0.48 0.7 24 + 16
Bone 173 3270 5.5 15.7 R.E. NDA 0
s 154044 0.3 21+6
zab5 1540 98
Muscle 511 190 5.4 16.8 R.E. 3.5 0.7
sr90 0.22 + 0,35 0.04 53 + 88
Znb5 1600 95
Viscera 817 6.1 15.9 R.E. 11 1.8
sr90 1.2 + 0,29 0.2
zn% 1480 93

3

(Continued)



TABIE 29 (continued)

Radiochemical Analysis of Biologiéal Specimens from Rongelap Atoll

sample Wet c Beta Activity Gamma Activity Nuclide Activity Per Cent of
Nop Sample Tissue Wt, (‘: . {d/mAample (d/mjample Nuclide (d/m/Akample Total Sunshine Units 3
. @ ¥ x104 x 10-4) x 107%) Activity
Bone 141 1842 2.4 ‘ 44 R.E, 19 7.9
< st 304036 1.2 1348
J Znb65 440 100
Viscera 2413 2.7 6.3 R.E. 120 44
sr90 7.85 + 0,94 2.9 147 + 18
Zn65 530 84.2
1540 Grouper Whole 176 1630 0.75 6 R.E. NDA 0
Fish st 0,79+ 0.17 1,0 22 + 4
Zn65 580 97
1544 Parrot Bone 449 1905 7.0 23.4 R.E. 5 0.7
Fish s 1374 1.0 2 326 + 22
Zn65 1870 79.8
Gill 56 428 0.83 2.7 R.E. 3.9 4.7
, 5190 0,55 + 0,44 0.7 b8 4 46
Znb5 180 66.8
Head 280 7920 8,5 26.9 R.E. 3.7 0.4
sr90 0.97 + 0,52 0,1 640
Zn65 16706 &u

o f{Coniinued




- TABLE 30

Average Relative Composition of Nuclides in
Plants, Soil, and Water (pgrpL)

Relative Composition (per cent)

S No. of Total
ource Samples Cs!¥  Rare Sr?%  Rul%
' Averaged Earths
Plant Part  PLANTS
Portulaca Whole 1 48,9 39.2 11.8 -
- Papaya Fruit 1 79.8 17.8 2,5 -
Husk 3 98.2 lol 007 -
Meat 2 98.9 0.05 1,0 -
Coconut Shell 2 99.5 0.4 0.1 -
Milk 1 99.6 0.2 0.2 -
Leaves 2 8.3 86,5 0.4 5.1
Keys 2 92,6 2.2 5.5 -
Pandanus Leaves 2 72,7 13.3 5.1 8.9
Air Root 2 88.9 10,3 0.8 -
A Root Tuber 1 75.4 16,8 1.0 6.8
rrow Koot Leaves 1 11.7  83.9 3.0 1.4
SOIL
Depth, 0-1 in, 2 0.34 83.8 5.6 10.0
Source WATER
Cistern 2 - 64.4 35.6 -
Well 2 - 100 0 -
Lagoon 2 - 94,5 5.5 -
Ocean 2 - 100 0 -

February 1956




Sunshine Units

TABLE 31

of FPlant, Water and Soil Samples

e

PLANTS 90
Sample Island Sanwxple Calcium Sr Sun:shmeglémts
Weight Content (d/m/sample) (2.2 d/m sr°%/g Ca)
(8) (mg)
Portulaca Eniaetok 223 178 100001: 100 2.58 x 1041 250
Gejen 23 398 53801 106 6140 + 120
Papaya Rongelap 240 338 240 + 33 322 + 44
Coconur Husk Rongelap 200 162 340 + 28 950+ 176
Eniaetok 23 58 150 + 24 1200 + 190
Gejen 360 47 420 + 24 4060_+_ 240
Coconut Meat Rongelap 450 28 110+ 60 1801 + 960
Eniaetok - 160 40 18+ 29 200 + 320
Gejen 190 20 28 + 23 635 + 520
Coconut Shell Eniaetok 90 16 25+ 18 706 + 500
Eniaetok 120 8 NDA(3) 0
Gejen 85 23 NDA 0
Coconut Milk Gejen 140 20 41 + 21 955: 500
Coconut Leaves Eniwetak 35 69 197 + 37 1300 + 250
Unrik 36 163 NDA 0
Coconut, Whole Gejen 170 19.5 157+ 22 3600 + 520
Arrowroot Tuber Eniaetok 305 1140 250 + 26 103+ 10
Sitn 280 383 ‘73_4: 16 86i 19
Gejen 103 114 196 * 35 780 + 140
Arrowroot Leaves
and Stalks Gejen 15 385 290 + 4 340 + 50
Pandanus Keys Eniaetok 180 86 1060 + 50 5600 + 280
Eniaetok 215 134 420_+ 44 1400~_}- 150
Pandanus Leaves Enjaetok 10 65 460 + 41 3200 + 300
Gejen 32 43 NDA 0
Pandanus Air Root Eniaetok _46 23 20+ 33 390 + 650
Gejen 30° 14 105 + 27 33601 840

February 1956



TAELE 32 -

Sunshine Units of Plant, Water and Soil Samples

SOILS
Sample Island Calcium in kg of Soil (g) sr90 Sunshine Units
(d/mAiter) (2.2 d/mSr90/g ca)
Depth, (0-1in.) Rongelap 316 3.3 x 104 + 1,3 x 103 47 + 2
Gejen 341 5.26 x 106 + 5.2x 103 7 x 103 + 70
Eniaetok 352 2.1 x 104 + 2,2 x 103 28+3
sifo 350 1.3 x 104 4 1.0 x 103 17+1
Eniwetak 360 5.8 x 104 + 2.3 x 108 73+3
Utirik 268 4.8 x 104 4 3,0 x 103 92 1 6
WATER
Calcium in Liter (mg) s190d/m/liter)
Cistern Rongelap 48 1180 + 10 1.1 x 10% + 230
Utirik 61 20 + 14 147 + 104
well Utirik 88 39+ 10 201 + 54
Uririk 80 NDA 0
Eniaetok 21400 NDA 0
Ocean Rongelap 352 NDA 0
Utirik 408 NDA 0
Eniwetak 402 NDA 0
Lagoon Rongelap 446 190 + 68 188 + 68
Eniwetak 137 NDA 0
Utirik 441 204 + i50 208 3 150

{a) NDA indicares uo detecrable a rviy

February 1956




Table 33 = See Table 4
Table 34 - See Table 5

Table 35 - See Table 11



E ERECEEENERS EESESEX puanseexemese e

Sxtar

svrx e peufle aff

. manrn AL
LABLE 30
YEATL - _POPT NENIND WANGOMIJ, ISTAND SURVEY SMe1rs (HASL)
Saspling
ourL : Lecaticn Osllestien Ve, Total Astivity (@) sr90 [
Ywber  Orpanisy -] Inleng Date e JAd  Odate gmkwt d/ajg -wet  pua/g - wot
1- 9 Melotmrel st gomed Mogeley 72356 ¥ 10-10-56 b 27 £034  0.00566
110 Nelotharel oWe gub &k owbest Ronglep  1-2%56 x'i-‘f frere n incoeplets 0155
I-1  lolothwai atrs  integemat Rongelsp 72356 10-20-586 10 incomplete <0.00101
I-12 Tridesms gigee mamile Kabelle T2e-56 x.m. T10-10-86 2.6 0,030 % 0,006 <0,00239
-l Tridesss giges  masede Kebelle 1=21,-56 I,Ins. 10-10-56 1.5 inoomplete 0,00L0C
149  Osncbite moele Kabelle 7-2h56 =z Mo - Wet - I.wn. - Data
I-4%  Cemobita skeleten Labells 7-24-56 3 [ . -
149  Osncbita pIT = Kabelle To2-56 nsy » " " »
1-50a  Oemcbita sheloten Kabelle V=256 "e . . . .
I-500  Cemohita Uwer Kabells 7 = . . . .
1-50s  Osmokite msele Kabelle 1=2h-56 sz ) . . .
152 Gencbd te sinloten Rongelep  7-23-56 ms . . . »
I-51  Cemobite oinleten Ksbelle  7-24-56 sz . . . .
T-266a  Boef fish meele Rongelep 7-2356 19 W 12 0.036 ¢ 0.003  0,000808
72660  Doef fish ) 7-23.56 19 w2 n 1.9 20,002 0.070
F=266c Reef fish Uwe Rongelep 7-23-56 19 =R 230 0.05 T  yoohoek 7 #.029 0,000990
P=3lka  Reef fish msele Kabelle 7-2-56 15 I,Ina. 10-10-56 2.9 0.027 2 0,004  0.00125
T=31kb  Reef fish maele Kabelle T-2-56 15 1,Imc. 10-10-56 0,39  0.LO1 £ 0,007  0.00M0L
F-3lke Reef fish Soms Kabells =256 15 I,Ine. 10-10-86 0.66 0,106 2 0,01y  O.O7hk
7-3d  Reof fish Uwe Kabells 7-2-56 15 I,Ine. 10.10-86 7.2 0.061 ¢ 0.0h1 «<0.00L85
RO- 1 Dreadfrwit mes - Rongelap  7-23-56 wsE n 0.26 & 0,008  0,000LL7
20- 2 Papays seeds Rongelap  7-2)-56 I,Ina 10-11-86 0.86 0.30 20,01  <0,00208
R0- 2 Papays soode Ronpelep  7-2)56 ss 28 0.38 £ 0,002  0,002%7
RO=-6  Oocamt Y Rongelep  7-23-56 I,Ine. 10-10-$6 0,3  0.03) t 0.003 <0.000276
::: x Goconut ik . Rongelep ;:;;i:: ::: :26;&‘» 2.235 : g.gﬂgoﬁ» o, 000277Qg-ﬁu)
R0-12  Arrowroot s Rongelsp  7-23.56 I,Ino 101086 0.16 0.27 £0.00, O, ookt
RO-16  Pandarns frust Rongelap  7-2)-56 nsg 63 .2 20,041  0.00108
R0-20  Qoverwt m ‘ln:g ;-2-56 I,Me. 10-10-86 mts).sé» 0,15 ¢ o.ogg <g.ggggg
RO-21 Cooomnut - s 2l W5 1.9 = 0,0 o
2022 Pepays frais Rongelep  7-23-56 I,In. 10-10-86 040  0.37 & 0,006  C.000636
aArL, Isdand Total Aotivity (P)
Busber e L) =L 1] Apes 1ad CDave i
Cistern Reagelap 7-21-56 Hilge 1,1ne. 8-7-56 31,000 (after filtering twice)
LM Rengelap T-23-$6 Villuge 1,1Ine. 8.7-86 22,000 {after filtering twice)
4
TUFL Sapling  Osllestiem " total dottvity (B) e sr9° s,eg" Totad o
Mwsber Jooation  Pate . 1.1 fres 1ab  ODate dfu/pa-wet  d/n/gu-wet
Kebells  7-2h-56 o=t {rives set) llﬂ!:.‘ 8- b-g 19&1)5 L 80 gg : “ 0.07 g-g
L 8-.29-! 20 = L. .
Kabelle 742456 4° (2ives sut) Hasy 8- L-56 LoS 2t IS
L,Ine  8-29-56 wn W ol 0.32
Rabelle ts (fives sot) HASL 8 156 <10 . i
1,In0, 8-29-56 106 1.5 2 0.07 0.35
Ksbells 72456 o second eet Wasy, 8-hbS6 6110 250 L9 0.16 0.37
¢ ! I,Inc 8-30.56 5940 265 1.2 0.3
Ksbelle 78456 b (seoomd set) MSL 8- L-56 3002102 58 2.9 0.07 0.5
. I,Ina  8-30-56 1788 9% 1.1 0.3%
Kabelle  7-24-56 bt (oosond oot) AL B-b-56 MO & S 2.8 0.08 0.56
. I,Ine. 8-30-56 651 30 20.57 Codu
Rongelsp  T-23-56 Ouge 100 fr, lagosn MASL 8- bS8 266 1 2
villags erea  I,Ina  8-30-56 152 1w ?oko 0.36
Moogslep  7-23-56 =4 100° fr.lagoon WASL 8- L-56 »
village ares 1,Inc 8-30-56 T L.5 2 0.1 0.35
Rongelep  7-2)-56 (2 200 fr.lageen HASL 8. k-56 skS
village arwe  I,Ine 8-30-56 si.9 0,982 0.0) 0.32
Rongelsp  1-23-56 o2 wid 1sland MASL 8- 456 12202 S8 68 *2.8 0,06 0.20
I,Inc. 8-30-56 663 n to2l 0.32
Rongelep 12356 =4 wid tslamd WSt 8-4-56 W2t 5
1,10 8-30-56 206 L0 2 0.2 0.5
Mngelep T7-33-56  bbr wd telend  HASL B hes6 ) . )
1,In0.  8-30-56 SL.9 0.98 2 0.0} .32
Parry 7-25-56 owfase shere WASL 0~ b-56 17900 2 20) 7.6 2 2.0 8.7 0.30
Parry 1-25-56 oudrourfess shore HASL 8- LS5 2032 3

» As of 9-20-56

* Isotopes, Incorporated, Westwood, N. J.
##% Nuclear Science and Engineering, Pittsburgh, Pa.

Counting Date September - October 1956.
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IV. INTERNAL CONTAMINATION OF ANIMALS

At the time of the fallout on Rongelap Island there were &
variety of mnimals present. These were lef{';‘ to live on the Island,
and representative numbers were collected on ‘;he 8th, 25th, 33rd, and
51st-53rd days snd then sacrificed. Tables Thirty-seven, Thirty-eight,
and Thirty-nine, show the relevant data concerning external doses to
the animals while living on the Island, and sn anmlysis of their in-

ternal contamination.
Over 90 percent of the activity in the body of animsls was In
the skeleton. At 82 days past detomation, 62 percent of the skeletal

140 , and 10

beta activity of the pigs wes due to Sr89, seven percent Ba
percent rare earth group. However, it was reported that "---In the six
months period post detomation neither significant gross changes nor

pathological changes which could be definitely ascribed to radiation
were detected in any of the a:n:!.uals."‘8
Table Forty shows the sctivity of a rooster and rats collected
tﬁo years post d.etonation.é The gross activity in the rooster was ko
percent of that of B rooster from the same locality at one year post
detonation. About 86 percent of the total body activity was in the

L]

skeleton.

Since these animals represented interesting ca..ses of living
continuously in & heavily contaminated enviromment, an analyses was
made later of some rats and & rooster collected at the two year
period (Table Fbrty-one).9 These date are obviously not complete

nor precise but do indicate the relatively low body burden of

gtrontium-90.
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TABLE 37

Mortality and ixternal Radiation Dose of Animals from the Living Areas
of Groups I and IV

Series A i Series B i Series C Series D i TOTAL
v or Al 280 x (0ay 8) 330 r(Day 25) “ 340r (Day 33) 360 T (Day 51-53)
\ Collection}||Total | Dead | Sactd || Total[Dead| Sac'd || Total|Dead Bac'd |[|Total| Dead Sac'd|iTotal |Dead|{Sactd
Animals Rec'd Rec'd Rectd - Rectd ectd
Hens 6 1 1l 20 2 2 11 5 37 8 3
Day 23| Day 23 Day 42 | Day 44 %%_
Day 43 36
74 #39
92 #35
99 #7
130 #24
Roosters 1 2 1 1 4 1l
' Day 49
Chicks 9 9 9 9
Ducks 4 1 4 1l
Day 56
Pigs 1 1l 7 4 3w 11 5
Day 4 ' Da
311 Sow - f
57 #6
82 #24
82 #25
Cat 1 1
Ir 66 18 | 9

* Animals from Group IV area; all othersfrom Group I area
(Group IV area animals rec!d 32 r external dose).

** Day Post Detonation
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Bete and Gemma Activity of Chickens from Group I Area

(uc x 104)

Hen #1 Hen #2 Hen #39 Hen #36 Hen #35 Hen #7 Hen #24
Day of death¥* Day 23 Dey 23 Day 74 Day 97 Dey 121 Dey 138 Di ;- 139
Dey analyzed** Day 24 Dey 24 Dey 79 Dey 107 Day 122 Day 140 Diy 159
Tissue Beta Gamma Beta Gemma ) Beta Gemma | Bete Gemma |Beta Ganma |Bets GCumme | Beta Gama
Tibia ‘ 7600 3850 (8180 4610] 133 69¢ 253 21%.5 59 41.3 31.3 33.2 8.1
Skeleton J 11030 55800 J1900 66900 1930 8600 . 3670 3120 850% 600 454% 437 117.,5%
Liver ’ 119 21 | 352 271] 12 34 R 33 17.7 13.5 | 10.7 1.8
Gizzard 4.1 17 7.0 8.5 7.6 ] 10.3- 7.9 3.6 0.6
Gizzerd (content) 0,93 - - 1.4 = 75 1,2 0 03
Crop 0ed3 5.0 2.0 7.9 - 12,2 9,3 4e5 O
intestine (L) 0,63 10,0 3.0 6.3 14.0 10,7 | 8.9 .29
ond contents '
Intcstine (S) .
and contents 1.6 4.0 3.0 - 8., 6.4
Pancreas * 0,16 - - - - - - 0.75 O
Spleen - - 1.0 - - - - 0,26 -
Kidney 198 46 1.17 9.0 9.0 1.2 10,0 14,9 12.4 0,79 0,23
Lungs (Alveoli) 17 28 0 26 0.57 4.0 2,0 1.4 4 5.6 4.3 16.8 0.83
Trachea ‘ 0,24 2,0 1.0 10,7 3.7 0,9 0.2 - -
Turtinates 3.87 19 22 15.3 7.6 - - - -

*Calculated using ratio of gamma sctivity skeleton/tibia
¥*Day post detonation

sy eyt A S

X rieat
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Radiochemical Analysis of Tissues and Urine of Pigs from Group I Aree
on 82nd Day Post-Detonation

Beta Activity - d/m/totel semple

Gross A 70
Sample Activity _§;89 BgiLo Total
x 10-3 x 10=2 x 107~ Regre Zerth
x 10=-
Pig #24 (25.8 kem)
Skeleton {totsl) 86890 5660 660 1010
Liver 31 O.LO 0033 604
Colon & Contents 1» 5.0 2.4 32
Lung (Alveoler) 1.5 0,22 0.20 0.8
Stomach 1.2 0022 101 103
Intestine (Small) 2.3 0,62 0.50 0.51
Kidney 3.3 0.21 0.42 0.74
Remaining Tissues 690 . - - -
Total 9630 5667 665 1020
Urine Sample, 24 hr 13 8.7 1.2 1.6
Pig #25 (22.7 kgm)
Skeleton (total) 8600 5100 530 690
Liver 27 0.53 0.20 e
Colon & Contents 16 500 302 10-.9
Lung (Alveolar) 1.1 0.26 0.23 0.33
Stomach 2,0 0.29 0.13 0.30
Intestine (Small) 2.6 0.83 0.88 0.88
Kidney 3.1 o.ll& Oo19 0052
Remaining tissues 220 - - -
Total 8870 5107 534 702
Urine Sample, 24 hrs 6.2 YA A 0.40 0.54
SUMMARY
Gross Beta Activity Skeleton Total Body Urine (24 hrs.)
Sr &9 62,0 58,0 69,0
Ba 1.0 6.8 6.5 7.9
Ra.re Fﬁrth 9.7 9.0 10:5
78.5 73.5 87.4

A1l values corrected for decay.




Summary of Gross Beta and Gamma Activity in

Rongelap Island Animals (NRDL)
Radioactivity
No. of Average Beta Gamma
Sample samples Weight  (d/m/sample (d/m/kg (d/m/sample (d/m/kg
® x 104y x 10-4) x 10~4) x 10-4)
Rooster 1 2250

Skeleton 560 52 93 101 181
Musc le 1050 5.1 4.9 6.9 6.6
Gastrointestinal Tract 185 0.8 4.3 1.6 8.7
Liver 192 2.4 12.5 9.4 49,0
Rerpiratory Tract 32 0.2 8.7 0,4 17.4

Toial Acuvity 60.5 119.3

Rats 4 62.9

Skeleton 4.1 0.73 179 0.15 35.5
tHHead 5.4 0.15 36 0.1 18
Muscle 39 0,03 7.5 0.04 10.2
Gastrointestinal Tract 10 0.32 32,0 0.27 27
Liver 3.6 0,08 21.17 0,06 15,6
Resprratory Tract 0.5 0.03 62.0 0.02 36.0

Total Artivity 1.34 0.64

Februar: 1956




TABLE 41

ANALYSIS OF RATS AND A ROOSTER COLLECTED

ON ISLAND OF RONGELAP FEBRUARY 1956

Rats 3it d/m Sr9o/sample Ca/sample(gm) S.U.*
1515 Carcass** b7 6he %23 0.533 5hs %19
1516¢ " 62.5 315 ¥ 62 0.315 453 ¥ 90 |
1517 " 2.3 3672 0.353 K70 * 27
** Does not include head, femurs, tibiae and viscera.
1510 Femur 26.0%% 1210 T 39 5.19 105 ¥ 3
1510 Tibia 1.0 5702 ¥ 119 9.50 272 t 5

*¥% Dry weight of 2 femur halves.

*3, U. = 2.2 d/m sr2°
gm Ca.
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V. RESIDUAL ACTIVITY IN PACIFIC OCEAN

During FEbruarbeEy,_l955, - survey'was;made by the Health and
Safety Leboratory of the U. S. Atomic Energy Commission and the Office
of Naval Research (Operation Troll) of the Pacific Ocean extending from

the Marshall Islands westwsrd across the Pacific, northward to Japan,

then west to San Francisco.

The Chart represents data on activity found in sea water and
plankton. Table Forty-two shows some representative data on amctivity

10
versus depth of water sample. Tebles Forty-three and Forty-four show
' 10
representative data for marine life.

Below is & summary of some of their conclusions:

1. Sem water and plankton samples show the existence of wide-
spread low~level mctivity In the Pacific Ocean. Water
activity ranged fram 0-570 d/min/liter and plankton from
3-140 d/min/g wet weight.

2. There is some concentration of the activity in the msin cur-
rent streams, such as the North Equatorial Current. The
highest activity was off the coast of Luzon, averaging 190
d/min/liter down to 600 m (April 1, 1955).

3. Analyses of fish indicaste no activity approaching the
maximum permissible level for foods. The highest activity
in tuna fish was 3.5 d/min/g msh, less than 1 percent of
the permissible level.¥

k., Measurements of plankton activity offer a sensitive indica-
tion of activity in the acean.

* Based on.l/lO m.p.c., of that for atomic energy workers.
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On June 11-21, 1956 another survey of radiocactivity in the sea
vas conducted near Bikini and Eniwetok Atolls by the AFL. Since June the
survey was conducted during the Spring 1956 test series of detonations,
relstively higher activitiesmight be expeéted. Table Forty-five sum-
marizes some of the data.ll It will be noﬁ?d that the average (see
~

separate report) activity value for plankton is about 7,000 greeter

than the average surface water value.
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TABIE k2

Water Samples at Stations

e e

Stations Sample No. Depth, m d/min/liter Stations Sample No, Depth, m d/min/liter
1 3 0 24 5 66 0 51
4 8 - s 67 9 210
5 24 60 68 26 120
b 43 - 69 52 45
7 64 42 70 73 160 !
8 88 - 71 98 96 |
9 128 96 72 142 36 ;
10 169 - 73 190 {-320) |
11 250 30 74 280 110
12 340 - 75 369 87 |
13 437 90 76 468 72 i
14 552 - 77 579 110 !
1
2 18 0 3 6 81 Doubtful Cast 66
19 9 - 82 7
20 25 6 83 78 i
21 44 - 84 (-66) |
22 63 120 85 44 ;
23 85 - 86 72 i
24 119 110 | 87 96 |
25 155 - 88 (-9) !
26 222 9 89 57 j
27 296 - 90 60 |
28 370 120 91 84 i
29 468 - 92 72
3 34 0 60 7 96 0 66 -
35 9 - 97 9 0 ;
36 28 60 98 27 100 ;
37 55 - 99 54 120 :
38 79 42 100 76 3
39 110 - ; 101 108 (-140)
40 164 (-15) | 102 154 6
41 Pretripped - ! 103 205 42
42 325 57 | 104 202 27 !
43 426 - ! 105 293 130 j
44 534 84 106 404 260
45 646 - 107 519 0
4 49 0 36 8 112 0 66 ;
50 9 66 113 9 140 ;
51 25 87 114 27 9 ,
52 51 18 115 54 96 '
53 71 24 ; 116 77 30
54 98 160 117 109 (-9)
55 136 27 118 153 21 .
56 184 0 116 197 100 !
57 279 0 120 281 is
58 373 45 121 357 100 :
59 478 36 122 449 99 !
60 590 100 | 123 552 %0 ;

-
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TARLE 43

from the "TROLL" and Other Areas.
in Disintegrations per Minute

per Gram Wet Weight.

‘Yellowfin Tuna

|
|

Area

iOff Morotai
10ff Morotai
iOff Morotai

i

I

l’ Average
:Eniwetok
 Ponape

!

|
f
IShark
{Sln. 4

| 9A
j 9A
| 10

| 15]
\ 29

: Average
|

. Bikini

Rongelap

|
]
3
f
!Emwvluk
|

No. of Light Dark
Date
4. 0 19,16 10,10
4-1-55% 3 4,9 12,8
4-.1-55 2 10,21 8,8
3 2 13 9
2-12-55 1 785 70 608
12-16-54 6 79
3-14-55 20 22 15
3-18-55 11 10 11
3-18-55 15 32 19
i-18-55 0 18 19
3-24-55 171 13 30
4-1-55 44 i1 26
6 44 18 20
12-5-54 142
1-29-55 ) 687 125
12-1-54 1 1320 173

Values

Radioactivity by Tissues of Yellowfin Tuna and Shark

Bone

4,24
0,0
9.22
10
286

101

Cartilage

x L0 e C

>

191

728

0,4
13,16
10,22
11
2820

742

19
13
28
40
56
27
671

2670

18900

G.1.

Fish Skin Muscle Muscle Rib-Vert. Liver Tract

5
9
0

tw
-3
tv

490

5413

Kidney

8
9

52
39

23

Carcharhinus
mentsorrah

Carcharhinus;
melanopterus|

£
i

|

Ca e A



TARLE L

per Minute per Gram Wet Weight,

T ruk

Skin
Muscle
Bone
Liver
G.1. tract

Guam

Skin
Muscle
Bone
Liver
G.l1. tract
Entire

Parece Vela

Skin
Muscle
Bone
Liver
G.I. tract
Entire

Okinawa
Skin
Muscle
Bone
Liver
G.l1. tract
Entire

Observed Values of the Radioactivity of Tissues of Reef Fishes by Arca and
Species from the "TROLL" Collections.

Values in Disintegrations

Squirrel .Damsel Grouper Surgeon
48,16,45,29,38 26 48 29,0,10,35,0
12,14,16,12,11 4 9 16,12,14,10,7
10,32,39,42,0 25 55 27,56,36,0
70,58,58,52,53 30 323 35:6,72,15,307
33,28,31,10,18 49 10 76,47,47,57,65
Blenny Wrasse Siganid Snapper
10,18,24 71 44 21,37 13,22 23
14,12,12 17 20 17,19 17,11 17
28,45,13 40 44 66,43 5,33 14
126,27,51 408 310 116,68 86,51 19
105,82 2344 64 74,633 387,289 340
194,160,144,184,207 115,337,728,321
Brotulid
4,5 13,13,0,14,13
8,13 15,15,9,12,14
7.9 38,30,17,0,172
12,0 36,65,98,138,81
6,88 10,12,9,79,132
85 335 20,18
Butterfly Fish "Catfish" Cardinal
17,0 6 13,17,15,0,5
13,9 13 14,15 21,5,12,6,10
0,0 0 10,14 32,0,12,18,30
12,0 19 0,0,0,19,31
10,15 20 8,21 32,25,44,12,7
18,0,12
—_——

Leis o




Derth in
M: ters

G-200

<5
50

1.0

Average Value for All Stations for Plankton, Residue from Water,

and Filtered Water (less KLO) as of Date of Collection (June

FPliankton

d/m/g(wet )

71000

= c———— . v———

Residue from Water

——

-~ L

d/m/1 % cf Tctal
5700 58

280 o
1300 1l;
130¢ 17

1.00 2¢

Filtered Water Total
d/m/1 ¢ of Tctal d/m/1
4200 L 10000
o5 76 6800
780 81 4600

10y 8l 6800
2900 74 3900

12-21 ). 1956
(AFL)
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